[1] We thank Lim [2005] for providing this opportunity to clarify the restrictions and confirm the applicability of the results of LaBolle et al. [2000] . LaBolle et al. [2000] develop generalized stochastic differential equations (SDE) that converge to advection dispersion equations with discontinuous dispersion tensor D. The problem of interest here relates to equation (15a) of LaBolle et al. [2000] and its application in the numerical simulation of random walks converging to advection dispersion equations with discontinuous coefficients. In one dimension this equation can be written as
Equation (1a) is not a Stratonovich SDE as stated by Lim [2005] . Not only is the form for a Stratonovich SDE different (generally dX =B[X + (B/2)dW]dW, wherê B ¼ ffiffiffiffiffiffi 2D p ) but also equation (1a) is not an SDE at all in the present context as the underlying theory of SDE breaks down when coefficients are discontinuous.
[2] LaBolle et al. [2000] state that equation (1a) applies for both smooth and discontinuous coefficients Q and D. As Lim [2005] remarks, this statement is inaccurate. Indeed, equation (1a) applies where D is either smooth or discontinuous and Q is constant, as proved by LaBolle et al. [2000] . It also applies where D is discontinuous or smooth and Q is smooth because of the additive nature of the porosity-dependent drift (as demonstrated herein). However, equation (1a) does not apply when Q is discontinuous. The example problems of Lim [2005] describe this restriction well.
[3] The restriction of (1a) to smooth Q (and smooth or discontinuous D) does not generally hinder application of (1a) for two reasons. First, where discontinuities in porosity are large, their effect on the solution can be simulated by introducing drift at interfaces such that mass balance is maintained between regions. Approximating the porosity as smooth (e.g., through interpolation) about an interface, even for large porosity contrasts and coarse interpolation, still induces the necessary drift to maintain mass balance with little effect on the dispersive character of the system (see the examples below). Equations (1a) and (1b) (and equation (15a) of LaBolle et al. [2000] ) apply in this case (with discontinuous D and Q smoothed through interpolation) and provide a good approximation to discontinuous Q. In contrast, interpolation of the dispersion tensor D about a discontinuity can significantly alter the problem being solved (because it affects both the drift and dispersion), unless the region over which smoothing occurs is limited spatially and the time step of the random walk is correspondingly small (see LaBolle et al. [1996] and also below). The latter problem is explained by LaBolle et al. [1996, 1998] and motivated the developments of LaBolle et al. [2000] . Second, in many cases, e.g., transport in saturated alluvial aquifer systems [see LaBolle and Fogg, 2001] , the variability in effective porosity between materials (sands, silts, and clays) is typically small, from 0.25 to 0.35 [see Grathwohl, 1998 ], and uncertain. Here Q is commonly approximated as constant.
[4] Where discontinuities in the dispersion coefficient D and the effective porosity Q are large, one can apply equations (1a) and (1b) (and equation (15a) of LaBolle et al. [2000] ) with smooth Q (e.g., by linear interpolation [LaBolle et al., 1996] ) and discontinuous D (Figure 1 ). This method balances mass and approximates well the case where D and Q are both discontinuous (Figure 1 ). With this approach, accuracy depends only weakly upon the zone of interpolation for Q, which also limits the maximum time step (as particles cannot be allowed to step over this zone within a single time step [see LaBolle et al., 1996] ). The zone of interpolation for Q in Figure 1 for both the fine and coarse interpolations still balances mass with little change in the dispersive character of the system (Figure 3 ). In contrast, interpolating D and Q over the same 10 m region yields a poor result (Figure 4 ). The problem with interpolating D is further compounded in three dimensions because the dispersion tensor D can vary in orientation and by several orders in magnitude across a discontinuity [LaBolle et al., 2000] . Reasons for the general success of equation (1a) with interpolated Q (but less so for interpolated D) as an approximation to the discontinuous case are explained below.
[5] To examine why interpolating Q is successful as an approximation to the case of discontinuous Q, we assume smooth coefficients and expand equations (1a) and (1b) in a Taylor series as
Neglecting the higher-order terms yields
where the first term on the right is the usual method for smoothly varying D and constant porosity, and the second term is one plus a porosity-dependent factor affecting only the drift (neglecting the term on the order of dt 3/2 ). Equation (3) shows that variations in porosity ultimately affect the mass balance by inducing drift. The form of (3) suggests that interpolating Q provides a good approximation to the dispersion problem with discontinuous D and Q because the necessary drift to balance mass between regions is achieved with little effect on the dispersive character of the solution. In contrast, interpolating D affects both the drift and the dispersion within the zone of interpolation. In this case, mass is still balanced, but the dispersive character of the solution problem being solved can change significantly when the zone of interpolation is large (Figure 4) .
[6] We thank Lim [2005] for the excellent example problems; we have appreciated this opportunity to clarify the restrictions and to confirm the applicability of the results of LaBolle et al. [2000] . LaBolle et al. [2000] developed generalized SDE that converge to advection dispersion equations with discontinuous D in multiple dimensions. These equations form the basis for random walks that À4 year, and a total time t = 1 year. Numerical results for the fine and coarse interpolation of Q compare well with the analytical solution, even for a 50 to 1 contrast in the porosity, because interpolating Q balances mass and only affects the drift (not the dispersion) within the zone of interpolation.
converge to advection dispersion equations with discontinuous D and smooth Q. These equations also provide a good approximation to the case of discontinous Q provided that Q is interpolated about a discontinuity, inducing the drift necessary to balance mass (e.g., in random walks between grid blocks on a block-centered finite difference flow solution). As we have demonstrated herein, interpolating Q provides a good approximation to the discontinuous case because interpolating Q has little effect on the dispersive character of the solution. In contrast, interpolating D has the potential to significantly alter the problem of interest because interpolation in this case significantly affects both the drift and the dispersion. The generalized SDE with the aforementioned restrictions therefore provides a good approximation to the case of discontinuous coefficients D and Q and the basis for a numerical algorithm in three dimensions, provided Q is approximated by a smooth function. À4 year, and a total time t = 1 year. Interpolating D affects the dispersion and the drift within the zone of interpolation, leading to significant differences between numerical and analytical solutions. Interpolating Q with discontinuous D provides a good approximation to the analytical solution, even with a wide zone of interpolation.
